Asthma is one of the most common chronic conditions affecting Aboriginal children and adolescents in Canada, with associated high rates of hospitalization and emergency room visits. Social support deficits and social isolation pose significant problems for Aboriginal families coping with asthma challenges. However, support interventions that focus on the unique support needs of parents of Aboriginal children affected by asthma have not been investigated. Consequently, our study introduced support interventions to meet parents' perceived support needs and intervention preferences. The study was conducted in urban and rural sites in three Canadian provinces. The interdisciplinary research team encompassed Aboriginal researchers and knowledge users, and the multimethod participatory research design was guided by Aboriginal community advisory committees. Diverse support interventions, designed to address the particular preferences and needs of parents in specific communities, were offered. Seventyseven parents participated. These parents reported expanded support resources, increased support seeking, improved coping skills, and decreased support and education needs following the interventions, which were tailored to their unique needs. These participatory interventions were considered accessible, acceptable, relevant, and useful by parents.
and adults (Valentine, Dawar, & Wardman, 2003) , support programs engaging peers have not been tested. Moreover, interventions that address the support needs identified by Aboriginal children with asthma and allergies and their parents are exceedingly rare (Stewart et al., 2013; Watson, Castleden, Masuda, King, & Stewart, 2012) .
The research reported is part of a multisite study examining support intervention preferences of Aboriginal children and youth with asthma and their parents/caregivers and developing pertinent interventions. The focus of this paper is the design and testing of support interventions, based on parents' assessed support needs and preferences. Accordingly, the objectives of this study were the following:
1. Assess the support resources, support needs, support-seeking strategies, and support preferences of parents of Aboriginal children with asthma and allergies.
2. Develop and implement an accessible and appropriate support intervention for these Aboriginal parents that overcomes geographic, physical, cultural, and temporal barriers and is based on their articulated preferences.
3. Evaluate health-related impacts of pilot support interventions deemed culturally appropriate by Aboriginal stakeholders. Figure 1 depicts the progression from assessment of support needs and preferences to intervention design, implementation evaluation, and outcomes across the three study sites (Canadian provinces). Figure 1 .
Project progression
Methods The study was conducted by an interdisciplinary research team encompassing Aboriginal researchers and knowledge users, and employed a multimethod participatory research design (Bergold & Thomas, 2012; Tashakkori & Teddlie, 2003) , with guidance from Aboriginal community advisory committees. Consistent with principles of participatory research (Ahmed, Beck, Maurana, & Newton, 2004; Bergold & Thomas, 2012; Boffa et al., 2011) , parents of Aboriginal children and adolescents with asthma specified their preferred type, format, and substantive content of support interventions; helped select specific interventions; and suggested changes for future interventions. The Aboriginal community advisory committees in each of the three study sites (Alberta, Manitoba, Nova Scotia) guided selection, screening, and training of project staff; development and amendment of interview guides and measures; identification of culturally appropriate recruitment strategies; design of the intervention; identification of optimum intervention outcomes; and knowledge translation strategies.
Mixed methods (i.e., qualitative and quantitative) were used to corroborate, elaborate, and illuminate, thereby enhancing validity, transferability, and confidence (Creswell, 2013; Tashakkori & Teddlie, 2003) . Qualitative methods were employed to promote understanding of sensitive issues, meanings, perceptions, beliefs, values, and behaviours regarding support needs, support intervention preferences, anticipated outcomes, and appropriate intervention(s) and outcomes (Ahmed et al., 2004; Schulze, 2003) . Qualitative data on intervention processes and factors influencing the intervention gave voice to the experiences of participants and helped elucidate the "black box" (who, what, where, when, why, how) of the psychosocial interventions (Stewart, Letourneau, & Kushner, 2010) . Quantitative methods elicited data relevant to testing outcomes through structured measures administered prior to and following the intervention. Quantitative measurements helped extend and refine qualitative data (Schulze, 2003) and may enable potential relevance (Creswell, 2013; Schulze, 2003) for other Aboriginal parents of children with asthma.
Relationships Community Advisory Committees
Three community advisory committees were created to include representatives of the First Nations and Inuit Health federal government branch, Aboriginal health service organizations, and First Nations and Métis communities.
Alberta.
A community advisory committee comprising 10 Aboriginal community leaders provided guidance on the development, implementation, and evaluation of the study. To protect the rights of Aboriginal children, adolescents, and their parents, this committee reviewed the process of informed consent (e.g., information letters, consent forms) for cultural and linguistic appropriateness. The study was approved by Aboriginal community leaders, participating agencies and organizations, and the university ethics committee. Urban and rural communities were selected as study sites in consultation with the community advisory committee.
Manitoba.
Research undertaken with First Nations people in Manitoba requires formal approval from the Health Information and Research Governance Committee, an oversight body comprising researchers, elders, staff, and representatives of the Assembly of Manitoba Chiefs. The research team formalized a research partnership with Dakota Tipi First Nation, a reserve located south of the small town of Portage La Prairie. The elders determined that the study, as a community-based participatory project with previously secured support of the Assembly of Manitoba Chiefs and its research ethics supervisors, was consistent with the community's health goals.
Nova Scotia.
Relationships were developed with five Mi'kmaq communities (Eskasoni, Waycobah, Wagmatcook, Potlotek, and Membertou) in Unama'ki (Cape Breton), Nova Scotia, through each community's health director. Once this relationship was established, a local advisory committee (consisting of community health nurses and community health representatives from each community) was appointed by the health directors to guide the research in these communities. Ethics approval was secured from Dalhousie University's Health Sciences Research Ethics Board, as well as from the Mi'kmaw Ethics Watch, an independent process to ensure that research involving Mi'kmaq people is culturally appropriate and safeguards Indigenous knowledge (Mi'kmaw Ethics Watch, 1999) .
The following sections describe the specific methods and results for each objective. The process and results organized by provincial site are summarized in Appendices A through C.
Assessment of Support Needs and Intervention Preferences (Objective 1)

Participants and Procedures
Seventy-seven parents of Aboriginal children with asthma and allergies participated in the assessment interviews to express preferences regarding support interventions (Alberta, n = 54; Manitoba, n = 9; Nova Scotia, n = 17).
Alberta.
Parents from three Métis communities (Buffalo Lake, Kikano, Elizabeth) and nine First Nations communities (Blood Tribe, Cold Lake First Nations, Enoch Cree Nation, Fort McKay, Kehewin, Whitefish Lake First Nation, Siksika Nation, Samson Cree Nation, Tsuu T'ina Nation) in Alberta participated in these interviews. Individual in-depth interviews with parents were conducted in person (n = 51) by trained Aboriginal community-based interviewers. Data saturation (i.e., no new themes in the qualitative interview data; Creswell, 2013) helped determine when recruitment of participants was completed.
A semi-structured individual interview guide was used to elicit parents' perceptions of (a) their caregiving demands and challenges requiring support; (b) their coping strategies, including support seeking; (c) their support needs and support resources; (d) programs serving Aboriginal children/adolescents with asthma and their parents; (e) gaps in supports and services; (f) preferences for culturally appropriate support interventions for children and parents; and (g) culturally appropriate intervention outcomes. Two in-depth group interviews with parents/ guardians (n = 25) were subsequently conducted in Alberta (one rural, one urban) to verify and clarify specific features of recommended support interventions.
The community advisory committee (nine leaders/elders from First Nations and Métis communities and three Aboriginal health professionals) met in a one-day retreat to (a) discuss results of these individual and group interviews and (b) provide advice on design of support interventions for urban and rural settings in Alberta. The research team and the community advisory committee leaders, an Aboriginal elder, and Aboriginal research assistants met to discuss the design, development, and evaluation of support interventions based on parents' needs and preferences revealed through interviews.
Manitoba.
Nine caregivers, including three parents, five guardians/relatives, and a professional caregiver participated in a group interview. Seven caregivers were Dakota, one was Métis, and 
Nova Scotia.
With guidance from the advisory committee, six Mi'kmaq community researchers were trained in participant recruitment and qualitative data collection techniques. Mi'kmaq families (including 17 parents) were recruited from across five communities. The community researchers conducted semistructured individual interviews with parents to identify their asthma-related support needs and intervention preferences. Interviews were conducted in English with occasional, spontaneous use of Mi'kmaq if participants preferred and the community researcher knew the language.
Results
Alberta.
Parents perceived that they lacked support to manage their children's asthma and allergies. Some parents indicated they had insufficient information regarding health implications of asthma, prescribed and traditional medication use, and allergen avoidance. They were concerned about mold in their homes and environmental risks (e.g., dust, smoking, ground fires). Parents wanted support to understand and manage asthma; information on use of prescribed, over-the-counter, and traditional medications; advice regarding communication strategies with health professionals; and insights from other Aboriginal parents on management of their children's health condition. Some parents thought people in their Aboriginal communities were unaware how many Aboriginal children were affected by asthma and other respiratory health conditions. They wanted advice from health professionals, along with face-to-face support from both Aboriginal peers and professionals. Parents contended that they needed culturally appropriate support, education, community awareness, and child care during support intervention sessions. Parents confirmed that Telehealth -oneHealth was an appropriate vehicle for delivering support and selected relevant topics for discussion in peer support groups.
Manitoba.
Dusty roads, insufficient federal support of housing, overcrowded multigenerational housing, nearby air-polluting industry, poverty, and concomitant risky health behaviours were identified as conditions contributing to poor respiratory health as well as to major support deficits and support needs. Intervention preferences focused primarily on children's and adolescents' needs, including an after-school group.
Nova Scotia.
Virtually all parents were aware of their child's specific asthma "triggers" (e.g., household mold, smoking, animal dander, exercise, seasonal change, extreme cold or humidity) and had developed some prevention strategies for avoiding triggers. They relied on lived experience and medical advice when managing their child's asthma, and reported insufficient community-level asthma support. Geographic distance was identified as a major barrier to accessing supports outside their communities. Moreover, support resources external to their communities were available only in English, whereas Mi'kmaq was the preferred language for many parents. Parents noted reliance on other family members for psychosocial support needs, and on health professionals for information regarding physiological aspects of asthma. Parents desired increased information and educational resources to help manage their child's asthma.
Recommended support interventions included education, support groups, and information provided in Mi'kmaq language. Parents suggested culturally relevant, school-based asthma support and awareness training.
Support Intervention Development and Implementation (Objective 2)
Forty parents/caregivers of Aboriginal children with asthma and allergies participated in the pilot support interventions (Alberta, n = 20; Manitoba, n = 3; Nova Scotia, n = 17). All interventions were designed to provide support and education for these parents. Specific interventions in each site were determined by preferences expressed in assessment interviews regarding intervention mode (e.g., face-to-face, telephone); supporters/helpers (e.g., peers, professionals); timing, frequency, and duration of support sessions; and discussion topics. All support programs were facilitated by trained Aboriginal peer mentors, health professionals, and/or Aboriginal elders. To accommodate preferences of parents in different communities and distance to rural Aboriginal communities, diverse pilot support interventions were designed, implemented, and pilot tested in the three study sites. To enhance accessibility of these interventions for parents of Aboriginal children regardless of socioeconomic status and geographic location, transportation and child care were provided when needed. Similar postintervention interview guides were used across all three sites.
Participants and Procedures
Alberta. Twenty parents/caregivers from one rural reserve (n = 8) and an urban centre (n = 12)-l5 First Nation, 4 Métis, and 1 Caucasian-participated in the support interventions in Alberta. Participants comprised 15 parents, three grandparents, and two guardians caring for First Nations or Métis children. Parents in the assessment interviews recommended pilot face-to-face support programs in one urban and one rural community, and suggested Telehealth as a delivery mechanism for rural parents. Consistent with these preferences, face-to-face support group interventions, supplemented by Telehealth, were implemented and tested.
Eight support group sessions were delivered by professionals through Telehealth to rural Aboriginal parents. Following each session, an Aboriginal peer facilitator and Aboriginal health professional provided face-to-face support in the rural First Nations health centre. To accommodate distance, oneHealth (the Telehealth portal sponsored by First Nations and Inuit Health) was used to link rural and remote First Nations communities to health professionals with expertise relevant to asthma and allergies. Parents met at the health centre to interact with health experts and peers on Telehealth -oneHealth. Topics included asthma management, use of asthma medications, communicating with health professionals, keeping homes allergen and mold free, avoiding asthma triggers, culturally relevant and safe use of traditional medicine, tobacco, etc. After each formal Telehealth session ended, parents at the health centre discussed with a trained Aboriginal peer mentor and health professional what they learned and how that applied to management of their child's condition. As the sessions at the health centre were open to the community, approximately 20 extra people attend the in-person group sessions, in addition to the 8 participants who attended most sessions and completed the pre and postintervention interviews and measures. As the sessions were available to all First Nations and Métis health centres through the oneHealth portal, an average of 30 Aboriginal people at 15 rural health centres also participated in each session. These sessions continue to be available on the oneHealth Internet site. Eight face-to-face support group sessions were delivered by a trained Aboriginal peer mentor and a health professional weekly at an inner city school with an infused Aboriginal curriculum. These urban parents discussed topics similar to those requested by rural parents, but also wanted information on urban services and supports. Both support group sessions lasted two to three hours.
All 20 parents were interviewed individually prior to and following these support interventions. A 10-item semistructured interview guide elicited qualitative data regarding intervention processes, perceived intervention impacts, and recommended changes. Three standardized quantitative measures-UCLA Loneliness Scale (Russell, 1996) , Personal Resource Questionnaire (Weinert, 2003) , and Proactive Coping Inventory (Greenglass, Schwarzer, & Taubert, 1999)-were administered to parents. These were deemed culturally appropriate by the Aboriginal advisors and had good psychometric properties. These quantitative pretest and posttest measures were administered only in the Alberta site.
Manitoba.
Although the urban Manitoba intervention was designed primarily for adolescents with asthma and allergies, three parents from the Dakota Tipi tribe (2 mothers, 1 father) attended faceto-face support group sessions and participated in postintervention qualitative interviews.
Nova Scotia.
The same 17 Mi'kmaq rural parents who participated in assessment interviews attended, with their children, a 2-day asthma camp that combined needs assessment with support intervention. The camp intervention included Aboriginal ceremonies (smudging, prayer); cultural activities (drum-making, drumming, singing, dancing); entertainment (games, art, relay races, movie night); social support (informal networking opportunities); and education (asthma awareness training, guest speakers with expertise in asthma support). Intervention activities had spontaneous bursts of Mi'kmaq language use but the activities were not formally conducted in the language. One sharing circle and one focus group were held with the parents/caregivers and were facilitated by community researchers. The sharing circle and focus group were digitally recorded and transcribed to ensure accuracy. The research team observed participants, recorded field notes, and held two debriefing sessions during the gathering. All data were translated and transcribed in English.
Evaluation of Impacts of Pilot Support Intervention (Objective 3)
Data collection strategies included the following: standardized measures, individual interviews, a sharing circle, and a group interview.
Results
Alberta.
Based on results from the Personal Resource Questionnaire, urban Aboriginal parents reported significantly more social support resources than rural participants. Although the social support (Personal Resource) scores increased for both rural and urban participants following the support interventions, increases were not statistically significant. Loneliness mean scores were significantly lower at posttest, following the support intervention, than at pretest. Support seeking (as measured by the Proactive Coping Inventory) increased at posttest; however, this increase was not statistically significant.
In the posttest qualitative interviews, which extended and refined the data elicited by the quantitative measures, parents reported that they were more prepared to seek support following the interventions, but that support resources were only minimally available in their communities. They believed the support interventions had raised awareness of asthma in their community. Parents described the increased capacity of staff members at health centres to be community champions for asthma support following the support intervention.
My biggest wish is . . . if every health centre in [our region] would take one person and really seriously train them on this topic. So then they could pass on the information to the parents. Because a lot of the parents don't have the proper information or they are not sure how to give the medication. That's all I wish for. (Aboriginal mother) Rural parents appreciated meeting on Telehealth, although oneHealth was available only from 9 a.m. to 5 p.m. Urban parents valued information regarding asthma and allergies received during the intervention. In postintervention interviews, urban parents said that after their positive experience with peer support from the support group interventions, they wanted similar support resources relevant to other challenges in their lives (e.g., siblings of child with asthma):
I learnt something new in each [support group] session; I did not know everything. I learnt bits and pieces where I had a better understanding of asthma. But for mold basically the reason why we had mold is because it [our home] wasn't properly built and then we had to move out of the house because it was improperly built. (Parent) That's a big thing, because most times you go to the drugstore, you take your prescription and it's just given to you and now we have information there [in support group] on how to use it [the medication] properly. (Father)
One mother informed support group members that she was frustrated trying to find the right medication for her son:
That's where a lot of them say that [my son] could have been on the same medication for years and didn't know if that's not helping him any. They can go back and get them assessed for something else that going to eventually work for them. They have to go through so many medications for one that's going to actually work for him. That helps because . . . some people are terrified and they don't want to talk about it in a public setting when you're there and then you kind of say, "Hey, it's okay." Then you kind of direct them to who would know that answer that they're looking for. (Mother) Participants reported that they learned from the inquiries of other parents in the support groups:
People ask questions that you don't even think about asking and then they'll say, "Oh yeah that, you know, that's another thing that I should have asked" and your questions are being answered, so yeah. (Mother)
Manitoba.
Parents perceived that the after-school support intervention for Aboriginal youth and parents/caregivers was interactive, engaging, culturally relevant, and community led. As one community elder who was the support program facilitator stated:
[At first] I assumed it was going to be more of an information session, based on the lungs, you know, how the lungs operate and, you know, the deterrents, the pros and the cons, you know, but ultimately it became a lot more than that . . . that was the good thing about it because . . . we had the dance, we had the games, we had our culture, all those components, you know, condensed into one.
The delivery of asthma information within the context of traditional practices and lifestyles was appreciated by community members. Parents also appreciated the positive "demystification" of research by the support intervention activities, which stimulated their interest in community-based research and in life pathways beyond the reserve.
Nova Scotia.
Virtually all family caregivers commented on the value of the asthma camp intervention for connecting with their peers, specifically other Mi'kmaq parents dealing with asthma-related issues. According to these parents, the camp reduced their loneliness, improved asthma support and education, enabled social learning, enhanced friendships and family communication, and taught strategies for communicating with other community members. Participants also suggested that future community-based health interventions be undertaken in the language used by the community. Caregivers expressed a strong desire for ongoing support groups. One mother explained: "We need support groups . . . I really don't have anyone else to go [to] other than my doctor."
Limitations
This pilot study had small sample sizes, particularly in some sites. Moreover, data collection techniques across sites were similar but not identical.
